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ABSTRACT: 

PURPOSE: To obtain a catalyst carrier used for removing at least 
hydro-carbons 

in exhaust gas and a catalyst capable of removing hydrocarbons even at a 

low 

temp. 

CONSTITUTION: At least one of tantalum and niobium is allowed to enter 
into 

solid soln. in titanium oxide by 0.5-5mol% of the amt. of the titanium oxide to 
obtain the objective catalyst carrier. One or more kinds of metals of the 
platinum group are carried on the carrier to obtain the objective catalyst. 
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(57) [Abstract] 

[Objective] Support of catalyst for exhaust gas cleanin 
g which is used at least for thepurification of 
hydrocarbon in effluent gas, and offer of catalyst for 
theexhaust gas cleaning which can purify said 
hydrocarbon from low temperature are designated as 
theobject. 

[Constitution] As for catalyst support for exhaust gas c 
leaning, it consists of titanium dioxide to which the 
tantalum or niobium solid solution could point to 1 kind 
at least, theaforemaitioned tantalum or at least amount of 
solid solution of 1 kind gf mobiumdeagnates that it is a 0. 
5~5 mole% vis-a-vis titaniumdioxide, as feature. In 
addition, catalyst for exhaust gas cleaning, designates 
that it consists ofthe at least one kind of platinum group 
metal which bearing is done as feature in catalyst 
supportand said support for aforerrentioned exhaust gas 
cleaning. 



>|:3LO. 5-5*;U%B**1*fc*<b^*>^6 



[Qaimts)] 

[Qaiml] Being a catalyst support for exhaust ^s clean 
ing which consists of titanium dioxide to which 
thetantalum or niobium solid solution could point to 1 
kind at least, 

As for aforementioned tantalum or amount of solid soluti 
on of niobium, catalyst support for exhaust gas cleaning 
which designates that it is a 0.5-5 mole% vis-a-vis 
titamumdioxide,as feature. 

[Qaim2] Being a catalyst for exhaust gas cleaning wtri 
ch purifies at least hydrocarbon in theeffluent gas, 

Tantalum or niobium vis-a-vis titanium dioxide at least s 
upport wtflchconsists of titanium dioxide which 0.5-5 
mole% solid solution it could point 1 kind, and, 

In aforementioned support bearing at least one kind of pi 
atinum group rretal which isdone and, catalyst for 
exhaust gas cleaning which designates that it consists 
ofas feature. 
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[Field of Industrial Application] As Tot this invention, alt 
hough detrimental gas of hydrocarbon (HQ, carbon 
monoxide (CO) and the nitrogen oxide (NOx) etc which, 
are included in exhaust gas which from various 
combustion eqidprnentsuch as internal combustion 
engine , or boiler of automobile etc and waste disposal 
for industry isdischarged is purified it regards catalyst 
for exhaust gas cleaning where it canpurify catalyst 
support for exhaust gas cleaning which is used, and 
especially hydrocaitttnwhich is included in exhaust gas 
to be efficient. 

[0002] 

[Prior Art] Until recently, bearing are done those which 
have been known thecatalyst metal of platinum etc 
generally in porous support of durrina etc as thecatalyst 
for exhaust gas cleaning With Japan Unexarrined 
Patent Publication Hei 5-285386 disclosure, in support 
of one kind or more which is chosen fromtheoxide of 
cerium, zirconium, neodynium, lanthanum, and 
aluninurn,the bearing is done catalyst which has been 
disclosed catalyst metal of the platinum, palladium, 
rhodium, nithenium and iridium etc. According to 
this catalyst, hydrocarbon, carbon monoxide and 
nitrogen monoxide (NO) which areincluded in exhaust 
gas can be purified sirnultaneoudy. 

[0003] In addition, with Japan Unexairined Patent Publi 
cation Hei 5-253483 disclosure, bearing is done catalyst 
which hasbeen disclosed cc*npound oxide of copper - 
cobalt in sur^ortwhidi consists oftlie alumina- 
According to this catalyst, hydrocarbon and carbon 
monoxide which are included inthe exhaust gas can be 
purified 

[0004] With these above-rrentioned conventional catalys 
t, porous support of inorganic is used asthe support. 
This paying attention to width of BET specific surface 
area which porous support has,and strength of solid 
acidity is sornething which assures cleaning 
rati oinprovement of exhaust gas. 

[0005] 

[Problems to be Solved by the Invention] But, with afore 
irentioned Prior Art, none being attached to theespecially 
hydrccarbcn in exhaust gas, purification ( oxidation) 
rjerfcnrHnce is fully,to use in order, as especially 
automotive exhaust gas cleaning catalyst irrprovernent of 
hydrocarbon cleaning perfonraix^which becomes H 
is desired 

[0006] Diligent research it did this inventor etc, fromfo 
undation concerning mechanism ofthe exhaust gas 
cleaning. And, you paid attention to serriconductor 
characteristic which titarriumdioxidehas. If it is 
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possible furthermore to improve this characteristic, that 
you thoughrwhether it is not to become catalyst support 
for higji perforrrance exhaust gas cleaning, Then, in 
order that it improves seniconductive property of 
titanium dioxide, forming resultand this invention which 
diligent research it does, repeat various 
systernaticexperirrcnts furtherrnore concerning catalyst 
which uses trieafaernentioned titanium dioxicte it is 
something which reachs point of. 

[0007] This invention detrimental gas in effluent gas des 
ignates offer of catalyst support forthe exhaust gas 
cleaning which can be purified being a high efficiency as 
object. In addition, furthermore, this invention 
especially hydrocarbon in effluent gasdesignates offer 
of catalyst for exhaust gas cleaning which can be 
purifiedbeing a higji efficiency from until recently from 
low tenperature as object. 

[0008] 

[Means to Solve the Problems] 

(First invention) As for catalyst support for exhaust gas 
cleaning of this first invention, being a catalyst support 
for theexhaust gas cleaning which consists of titanium 
dioxide to which tantalum or niobium thesoUd solution 
could point to 1 kind at least, aforementioned tantalum 
orthe amount of solid solution of niobium designates that 
it is a 0.5-5 mole% vis-a-vis the titarriumdioxide, as 
feature. 

[0009] (Second invention) As for catalyst for exhaust ga 
s cleaning of this second invention, being a catalyst for 
theexhaust gas cleaning which purifies at least 
hydrccarbon in exhaust gas, it designatesthat it consists 
of at least one kind of platinum group metal which 
bearing is done asfeature in support and aforenxntioned 
support which consist of thetitanium dioxide which vis-a- 
vis titaniumcHoxide0.5^rnole%solidsolutionit 
could point at least thel kind of tantalum or niobium 

[0010] 

[Work or Operations of the Invention] 

(Action of first invention) Titaniumdioxide is nonstoichi 
ometric compound where amount of oxygen changes 
electron value of the titanium by changing from dibasic 
to tetravalenL Because of this, electron value tantalum 
or niobium of pentavalent thecoordination can point to 1 
kind to position of titanium at leastjiamely solid solution 
portion of titanium becomes trivalent and bybeingable to 
point titaniumdioxide becomes unstable form As for 
titaniumdioxide which has become unstable change of 
amount of oxygen tohappen seniconductor 
characteristic improves because it becomes easy with 
change ofthe tenperature or atmosphere, oxygen 
vacancy inside lattice and insufficiency of electron raw 
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"tf youclose titanium dioxide where this semiconductor 
characteristic improves, you can raise activity ofthe 
catalyst metal which bearing is done. Because of this 
those which can show performance which is superior 
asthe catalyst support it is presumed 

[00 1 1] At least quantity of 1 kind of tantalum or niobium 
which thesolid solution it can point in titanium dioxide 
under 0.5 mole% change of semiconductor 
characteristic ofthe titanium dioxide is little vis-a-vis 
titanium dioxide. In addition, when it exceeds 5 mole%, 
alone oxide of tantalum or theniobiumto Terrain, because 
this oxide decreases activity of catalyst metal which 
bearing is done, it is not desirable. Because of this, at 
least quantity of 1 kind of tantalumorthe niobium which 
solid solution it can point in titanium dioxide mokes 0.5 
~5 nx)le%vis-a-vis titanium dioxide. Furthermore it is 
desirable, 1~3.5 mole% is good In this range, 
seniconductor characteristic of titanium dioxide in 
order furthermore to inprove,rurthermore becomes 
catalyst support which is superior, 

[0012] (Action of secordinvention) As for support wfri 
ch consists of titanium dioxide to which tantalum (Ta) 
or troiiobium(Nb) solid solution could point to 1 kind at 
least, seraconductor characteristic hasiirproved with 
reason which was inscribed to action of tHsfirst 
invention. With titaraiimdioxide and platinum group 
metal where this semiconductor characteristic improves, 
transfer ofthe electron rias becorre eas^ 
conventional catalyst. Because of this, for example 
platinum bearing being done as platinum group metal, 
when itbecorres, activity as catalyst of said platinum 
improves. 

[ 00 1 3 ] Hyorccarbon in namely, exhaust gas when electr 
on of platinum group metal is insufficient, isadsorbed by 
said platinum group metal, carbon in hydrocarbon 
forms radical, theoxygen trapping is done in radical 
wrnch was formed namely, hyarocarbon is done 
oxidation. It is presumed that oxidation due to this 
reaction to happen becauseit becomes easy, from low 
temperature oxidation ofhydrocarbon is possiblefrom 
until recently with high efficiency. 

[0014] Tantalum or niobium which solid solution it can 
point in titanium dioxide atleast quantity of 1 kind under 
0.5 mole%, change of seniconductor characteristicof 
titanium dioxide is little vis-a-vis titanium dioxide, is not 
desirable becausethe transfer of electron is little vis-a-vis 
platinum group metal which tearingis done in said 
titanium dioxide. In addition, when it exceeds 5 mole%, 
alone oxide of tantalum or thernobiumrermins, is not 
desirable because this oxide decreases activityof 
platinum group metal. Because of this, at least quantity 
of 1 kind of tantalumorthe niobium which solid solution 
it can point in titanium dioxide makes 0.5*5 mole%vis- 
a-vis titarriumdioxide. Furthermore it is desirable, 1~3. 
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5nx>le°/oisgood In this range, seniconductor 
characteristic of titanium dioxide furthermore improves, 
transferof electron furthermore catalytic activity 
furthermore improves in order toincrease vis-a-vis 
platinumgroup metal which bearing is done. 

[0015] 

[Effects of the Invention] 

(Effect of this first invention) According to book inventi 
on, to offer catalyst support for exhaust gas cleaning 
wfnchcan be purified being a high efficiency it is 
possible detrimental gas in effluent gas 

[0016] (Effect of this second invention) According to thi 
s second invention, to offer catalyst for exhaust gas 
cleaning which can bepurified being a high efficiency 
from low terrperarure it is possible 
especiallyhydrocarbon in effluent gas. 

[0017] 

[Working Examples)] 

(Enixxiiment of invention) In this first invention, solid s 
olution to be able to point to tantalum and/or niobium to 
the titardumdioxide, it mixes titanium dioxide and 
tantalum and/or niobium, solid phase reaction it is 
possible todo by being able to point with ternperature of 
1200 °Cot higher, temperature under 1200 °Q is not 
desirable because oxide of the unreacted tantalum anchor 
niobium remains. It is desirable, temperature range of 
130CK1400 °C is good In this range, it is possible to 
make solid phase reaction economical advanceefficiently. 
At this point, especially it does not lirrit shape of titanium 
dioxide andfhe tantalum and/or niobium which are 
prepared It is possible to use thing such as for example, 
powder and granular. 

[0018] In addition, as for those which have semconduct 
or characteristic in addition to the titanium dioxide 
replacing to titanium dioxide, there is a possibility which 
can utilize. In this case, solid solution tantalum and/or 
niobium if it is something which can be ableto point, 
furthermore it is desirable. 

[0019] In addition, result of aforementioned solid phase 
reaction for example powder or compaction 
rroldir^gdoing, it is possible to use catalyst support 
which is manufactured in thepellet bearingdoing 
catalyst metal in catalyst support of said powder or 
pellet, itis possible to make catalyst. In addition, coating 
doing said catalyst support in honeycomb of cordierite 
andthe alimna etc, it is possible also to use. bearing 
doing catalyst metal in saidhcreycornb, it is possible to 
make thecatalyst. 

[0020] In this second invention, it is possible to use plati 
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num(Pt), palladium (Pd), rhodium (Rh)or iri di urn ( I r) , 
as platinum group metal which bearing is done in 
support whichconsists of titanium dioxide to which 
tantalum or niobium solid solution couldpoint to 1 kind at 
least. Among these platinum group metal, platinum or 
palladium especially it is dearablevis-a-vis purification 
from low terrperature of hydrocarboa 

[002 1 ] These platinum group metal especially it does not 
1 irrit method which bearing isdone in support which 
consists of aforementioned titanium dioxide, aqueous 
solution which melts for example and platinum 
containing after maldngdarrpen, it evaporates moisture 
to aforementioned support, with themethod which locks 
platinum in said support after that with heat treatment 
thebearing it is possible to be able to point. 

[0022] In addition, as for support amount of platinumg 
roup metal, 0.1 ~10gisdesirablevis-a-vis support 
120g Under 0 .1 you cannot discowa* activity as 
catalyst. In addition, when it exceeds lOg, platinum 
group metal which bearing isdone does roughening, 
activity as catalyst decreases. 

[0023] (Working Example) 

(Manufacturing catalyst of this working example) Titani 
urn dioxide which consists of rutile form powder of 
cornmercial reagent was prepared In addition, tantalum 
oxide powder and niobium oxide powder which are a 
conventional commercial reagent were prepared 
weighing it did aforementioned tantalum oxide of 
pTedetemined amount which issuitable to amount of 
solid solution which is shown in Table 1 vis-a-vis 
theaforementioned rutile form titanium dioxide and said 
titanium dioxide 1 mole, 3 0-rrinuteirixingand 
pulverization it did making use of the planetary ball mill, 
it obtained mixture which consists of titanium dioxide 
and the tantalum oxide. 

[0024] 

[Table 1] 
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[0025] Next, irixture which is obtained corrpaction mol 
ding was done with cold isostatic pressingand molded 
article was obtained molded article which is obtained 5 
hours heat treatment was done with 1400 °C in 
theatmosphere, tantalum solid solution which solid 
solution it could point in titanium dioxide was obtained 
This time, heat treatment temperature under 1 200 °C as 
for tantalum solid solution didnot do in ntarriumdioxide, 
existed as tantalum oxide and titanium dioxide 
respectivealone oxide. 

[0026] Solid solution reaction to titanium dioxide of tanta 
lum started occinring with theterrperature of 1200 °C 
or higher, solid solution which is stabilized with 1400 
X vicinity waspossible. Because of this, solid solution 
heat treatment tenperature made 1400 °G Next, 
aforementioned solid solution powder fragment was 
done with rrortar,after particle diameter makes powder 
of 100 mesh or less, platinum (Pt) bearing wasdone. As 
for platirann bearing, while heating and stirring making 
aforementioned solid solution ofthe powder in 120 °C 
including platinum aqueous solution, evaporating and 
drying to solid after pointing,the heat treatment it kept 
doing with 350 °C This time, support amount of 
platinum made 2g vis-a-vis solid solution 120gof powder. 
With arx)v^-mentioned operation, catalyst No. l~No.6 
of this working example of powderwas rranufactured 

[0027] In addition, catalyst No.7~Nb. 12 of this workin 
g example which consists with of supportwhich element 
which solid solution it can point in titanium dioxide 
other thanthe thing which from tantalum was changed 
into niobium predetemined amount solid solutionwhich 
in titaniumdioxide shows niobium in Table 2 with 
operation ofbeing similar to above-mentioned step, it 
could point and theplatinum which bearing is done in 
said support was iramifactured 

[0028] 

[Table 2] 



[0029] Predetemined amount solid solution which in tita 
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nium dioxide shows tantalum and niobium in theTable 3 
with operation of being similar to preparation method of 
meabove-moTtioned catalyst No. l~No.6 catalyst No. 13 
-No. 1 8 of this working example which consists with 
ofthe support which it could point and platinum which 
bearing is donein said support was n^nufactured 



[0030] 
[Table 3] 
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[003 1] Bearing changing platinum group metal which it 
can point into platinum, otherthan thing which it makes 
palladium (Pd) predetermined amount bearing which in 
titaniumdioxideshows tantalum in Table 4 with operation 
of being similar tothe preparation method of above- 
mentioned catalyst No. l~No.6, catalyst No. 19~No.24 
of this working example whichit could point was 
rmnufacturedL 

[0032] 

[Table 4] 



[0033] (tt»«®tt»®iB&) &4t=?$ yoh- 
^6ft4fi«:[cti?iE*SJE«<0fta^IHS3fctH«<Z) 
«fttj:ys*a>**iii#Si*. tb««a)tt«N o. 

2 5^HS$?Lfco 



[0033] (Manufacturing catalyst of Comparative Example 
) Only platinum bearing points, manufactured catalyst 
No.25 of Cbrrparative Examplewith operation of being 
similar to preparation method of catalyst of 
theaforemenrioned this working example in support 
which consists of only titanium dioxide. 
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[0034] In addition, as support 2g irrpregnation loading 
being able to point to platiraHnrnaking use of alumina, vis- 
a-vis said support 1 20g, it manufactured thecatalyst No. 
26 of Comparative Example. 

[0035] Solid solution other than thing which is made val 
ue which shows thequantity of tantalum or niobium 
which it can point in Table 1 - Table 4 thecatalyst No. 
27~No.44 of Comparative Example was manufactured 
with operation of beii^arrilar to preparation method of 
catalyst of abore-mentioned this working example. 

[0036] (Performance evaluation test) In tablet conpactio 
n molding after doing, particle diameter fagmenlrng did 
theaforerrentioned this working example and catalyst of 
Corrparative Example in granule of the6^10 mesh. It 
installed aforementioned each catalyst 7 cc which 
fragmenting is done inthe fixed bed, flow-through type 
reaction equipment, it introduced model gas which 
consists of hexane (C6 Hl4):600 ppm, the carbon 
monoxide: 1000 ppm, oxygen: 10% and nitrogen 
balance gas as hydrocarbon into each catalyst, 
enteredand changed gas temperature to 500- 1 50 °C 
and sought 50 % purificaticnternperature of hexane. 
Result is shown in Table 1 ~ Table 4. 



[0037] Fromresult which is dxnvn in Table 1 - Table 
4, as for catalyst whichuses catalyst support of this 
working example it understands that hexane which is a 
hydrocarbon in comparison with catalyst of 
Comparative Example, can be purified fromthe low 
temperature. 
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